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(54) FLUORESCENT PROBE FOR ZINC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound capable of specifically capturing zinc ion, 
forming a complex generating a strong fluorescent light 
by an exciting light in a long wave length range, and 
useful as a highly sensitive zinc probe. 
SOLUTION: The compounds are expressed by formula I 
or II {R1 to R6 are each H, a halogen, cyano or a lower 
alkyl; R7, R8 are each H, a halogen or the like; R1 1 to 
R16 are each H, a halogen, cyano or a lower alkyl; R17, 
R18 are each H a halogen or the like; R21 to R24 are 
each H or a lower alkyl; Y is a group of formula III [(Z1, 
Z2 are each O, S, N(R51) (R51 is H, lower alkyl or the 
like) or the like; (m), (n), (p) are each 2, 3), a group of the 
formula: N(R31)(R32) [R31, R32 are each the formula: 
(CH2)sN(R41)(R42) or the like] or the like], e.g.; a 
compound of formula IV. The compound of the formula I, 
e.g. in the case of the compound of formula IV, is 
obtained by performing various reactions by using N- 
phenyldiethanolamine and a compound of formula V as 

starting materials. By using the above compound, it is possible to measure zinc ion 
concentration in a living body in a high sensitivity without generating cytotoxicity. 
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yfc}g»L)tp-h^x>^*r.;^oUH 33.9g (17 
8 bk>1)$\ *^TT-30«-ra*HtTSrFL^. 
*ftTT'2B#|S]JI#U KISKIC200 mlO*£ 

Jo*. ftfcUfPW:. tffflUfclilfrfcJTXLTttfc** 

isymmt, zmmz*. ^.mm^x-mmk. « 

(5) 37.5 gfcfcfc. tm&m. B*90.«. 
l H-NMR (300MHz, CDC1 3 ) : 52.42 (s. 6H), 3.56 (t. 4 
H, J=6.0Hz), 4.10 (t,4H, J=6.0Hz), 6.49 (d, 2H, J= 
8.1Hz), 6.74 (t, 1H. J=7.3Hz), 7.15 (m, 2H), 7.27 
(d,-4H, J=8.2Hz), 7.70 (d, 4H, J=8.2Hz)MS(FAB): 49 
0(M*+1) 

m.p.^C (>?xf-/UX-f-/W 
[0027] it&faO) 41.3 g (67.8 mmol) £ 300 ml 

yTT'lOO'C^TML. 120 mKO**^^*^ 
7$ F(3»limiHfc£ft<5) 36.5 g (74.6 ut>l)£l.5 
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Rim*m§itTtiit8lt:tit. 500 iiojjcfcjn*. 

uy^mmi. zcomm. *, «awt«*-ca»a» 

(6) 29.9g*»fc. Sfeffl*. 62.1%. 

•H-NMR (300MHz, CDC1 3 ):S 2.44 (s, 9H), 3.22 (m. 4 

H) . 3.31 (m, 4H), 3.39(t,4H, J=5.0Hz) , 3.75 (t, 4H. 
J=5.0Hz), 6.79-6.74 On. 3H), 7.23 (m, 1H),7.32 
(d. 2H, J=8.4Hz), 7.33 (d. 4H. J=8.1Hz), 7.68 (d, 
4H, J=8.1Hz), 7.69 (d. 2H. J=8.4Hz) 

HS(FAB): 711(M + +1) 

Anal. Calcd for C^H^N^S;, : C, 59.13; H, 5.95: 
N, 7.88. Found : C, 58.5?; H, 5.84; N, 7.88. 
m.p.l78'C {*9J-M 

[00 28] Wfr<#^Mt-&fa((>) 28.3 g (39.8 mmo 

I) 2r^*n-^y-/1^00 mliiZtal. te^Xi-hOVJ* 
40 g (1.74 moDSrjDi.. -f Y 'J *t Unif®*. h t X'M 

«Lfc. &&&X-ftmt. £fc 40 g (1.74 mol)<7)-th 

-TtuTmitzmz. A<m<ti- h v vaw&lxtiv 

8EEff*U fc£ft(7> 6.60«£f*fc. fcfct-f/K UK 
3566.8%. 

'H-NMR (300MHz, CDCl 3 ):5 2.63 (t, 4H, J=4.8Hz). 
2.77-2.84 On, 8H). 3.38(t, 4H. J=5.0Hz), 6.82 (t, 
1H, J=7.3Hz), 6.98 (d, 2H, J=8.1Hz), 7.23 (m, 2H) 
MS(FAB): 249(^+1) 

[ 0 0 2 9 ] tt&MD 5.00 g (20.2 mmol) 
)V 300 mHC?g;fr>U 37% tf/^AT/Prt VMM 50 ml 
SrflOX., ^V^Tv7y*Hft(J3^hU>>A 13.4 g 
(213 mmoDSr^-L-fofln**:. iat2^WL)t 
»l!^lrax.T^R<OpHS-+tttcLT. ^(cSTC 

Lfc. &tt^U^Ji£0.5N*|£^hi;^ATift#l 
fcfiL 2Nffl»T«I{iJLfc. 2NJgB«l;:rtIHfc-tHJ'7A 

*U:. JSfl^f-l^y&SET®*!^ ffl^^tl(8)$r 
T^S^5AK«J:0»»Ls 4fc£fe(8) 1.53g 
Srt#7t . flfet^/k >R$26.1%. 
1 H-NMR (300MHz. CDC1 3 ):S 2.25 (s. 3H), 2.31 (s, 6 
H), 2.53 (m. 8H), 2.80(t, 4H, J=5.9Hz), 3.51 (t, 4 
H, J=5.9Hz), 6.63 (a, 3H), 7.19 (dd. 2H, J=7.2. 8. 



8Hz) 

MS (EI): 290(M*) 

C0030] itsmm 501 mg (1.73 modo;**? 
y 20 mi trt 10 mzmmuzmmz. sbMBHtay? 

A*®?££0.38 lljoifc. *&T\ «^ 105 ml (2.04 
moDtitttify 8 ml fcSWKLfcSSS: 2KH3W>(t 
TSSTU SSTtt, RJG«£*ftTf lB^MffLfc. 

fc.X*UyJB*0.5N*iHfc* h 'J */>"Cffi8>U:flL 2N 
Jg^T-ntai Uc . 2NJg§!Jf £ ^'xf /l^x-r/Klfci* I 

^f-uyraajLfc. mt* j f-\sy®*tmi-ki&*X'm 

Eff*U fc&to(9) 572mg£fS7i. 186*4 TO 
9.63!. 

'H-NMR (300MHz, CDC1 3 ): 52.17-2.23 (m, 8H), 2.43 
(s, 3H), 2.44 (s, 6H),2.69 (t, 4H, J=6.0Hz), 3.39 
(t, 4H, J=6.0Hz), 6.44 (d, 2H, J=9.2Hz), 7.17 (d, 
2H, J=9.2Hz) 

MS(EI»): 368, 370 (1:1)(M*) 

[003 1 ] ik&to(9) 299 mg'(0.81 mmol ) £«*2-;< 
f/Pf h7tKD77V 20 mUzMl. TlVdyTWf. 
%M-4 V^y^ym^X'-mCtX'^L, 1.64N ter 
t-7j-Jl-Vj-' , 7J*n-*<.y?ymm.B5 ml SrflD*.*:. TL 
CX'WMcOWikZmZUz®, fc#ftj(14) 719 mg (1.58 

mmol ) £25 ml (Of h 9 1 H a 7 5 VfcSJB Lfejaffflfc 

mmx-mitc. %&miz*2o mitxh^t HD79 

yio wirt&immzt&t* m*WEBHLt:. 

mozzMBt io misrju^.. mtixm&x- imm 
ftf h ^ASrin^x 7)v-h omz t. S^SJ-^'x 

f-^X— f^tiffc^Lfc. 2NJSIL 2N*S!^h'J'?A 
Srffl^-CpH£7~8{cpSfft. ^ftBtT^fcllft^rKL 

Ls fe£*(20) 90.7 IR$22.4 
Z. 

•H-NMR (300MHz, DMSO-d 6 +D 2 0) : 5 2.16 (s, 3H), 2.61 
(m. 10H). 2.85 (m, 4H), 2.99 (m, 4H), 3.72 (m, 4 

H), 6.28 (d, 2H, J=2.0Hz), 6.37 (dd. 2H. J=2.0.9.3 

Hz). 6.87 (d. 2H, J=8.8Hz), 7.04 (d, 2H, J=9.3Hz), 
7.27 (d, 2H, J=8.6Hz) 

MS (FAB): 501(M + +1) 

m.p.:189X: 

[0032] ^^(9) 300 mg (0.81 mmol ) £H*2-.* 
i->UThyt^nyyy 30 aUztat. T^yTW.^ 
v^-y^ym^T-150'ctX'^L, 1.54N t- 

~?+)W)**7&n-*.yfytm 2.50 mlSrjDXTt. TLC 

x'Wm>m'kzm&LMk. -(^^(19) 500 mg (0.95 

mmol) £10 mlCO^hy^Vay yyizmMltzmm^ 



JP 2000-239272 



Pa g e 12 of 14 



(4 2))00-239272 (P200 0-p(7 2 



tx-mifc. %.mmzii<2Q mit-fr-^tFo?^ 10 

1-yw^imxTivtivmzL. mws-w-* 
?j-)v (5:i) x-mtiiUz. immzm}&i&*x'm 
mk. mt± v y *> j>x-&m l . ^Sr^ff®* u , ft 

ft£»(21)£fiK:. *9?TvlVi]yMZ±r)mk\^ 

ft£»(21)£ftfc. WfiBMc. Wl.2*. 

'H-NMR (300MHz, CD 3 0D):^ 2.26 (s, 3H), 2.66-2.69 

(m, 4H), 2.68 (s, 6H). 2.89-2.93 (m. 4H), 3.09 (m, 

4H), 3.79 (m, 4H), 6.54 (s, 2H). 6.% (d, 2H, J=8. 

8Hz), 7.29 (s, 2H), 7.31 (d, 2H, J=8.8Hz) 

MS (FAB) 569 , 571, 573 (M*+l) 

m.p.:230'C 

[ 0 0 3 3 ] W2 : ffiSS^f^y t«t4 StRtt 

±iep»j i -cit^^^wosw^wis-fflv^ s &&w 

juMX«5 mM) S-S-tflOO mM HEPES (pH 7.5)4H;i5;uM<7) 
fc£«0MUi21fcJll£. S8K5Mte»eU:. 
(COHTtiHliB*£ 495 nm, 515 nmt U it 

£HBlfcOlrvaiJftJBS* 505 nu 525 nmt 

t*nmm&*$mx'*i,iz:i><?>x'b&. ztihnm 
m*h. *m\nfc^imw*>i,znLxwibx-st 
^mm.ttLxt5*). £.w.ft\z%mztt£t&-)~\-v 

[ 0 0 3 4 3 «3 : »mra-7'0^aimS 
SIBftjera-^kLTtfeb^ltV^NeNport Green (H 
andbook of FluorescentProbes and Research Chemical 
s, 6th Edition by Richard P. Haugland, pp. 531-540) 

«<7)m%.<0&M (lOutttX') £3tfl00 mM HEPE 
S (pH 7.5)#t5,uM<^fc&fe20. ft#ft|2K XliNewpor 



t Greenfcjnx.. SaSMteHfcU;. €£«0£OV> 
TtiBSttg 495 nm. 515 nmt U lli^flCl 

tO^TttHBBftft 505 nm. Stttttft 525 nmt U Ne 
wport GreenfcOtvaiiligifcR 505 nm. 530 
n«fc LT&ftX^? Wl*8*£U:. gm£03fc* 

-7t LTffl^ftT ^Newport Green^Jt^T, U 

t o o 3 5 1 flan : wm.%Tu-7m.m%. 
{t&w.oRvmz-o^x . e«h *>m.k mm&k 

tX') £&tfl00 mM CAPS ( P H W.0)tplZ5umlt'&m 

\Z^Xte®13MLM% nm. £fttt£ 515 nmt L> -ft 
^KUCOVvCUBSIkA 505 nm. SlftifcR 525 nmt 

t. Potest fcEliM *;/tf>^Ctt#LT»3lSME 

j6*±»u it&Mznix i ikm>x&ymsiA*>m 

£TT(i. 9b(SMW-^(c*S£i:j6TO£*ufc. - 

<o»itti. ^^L^i^st i : wm« 

LX^lZki^LX^. 

[01] *«#0i6«t8tro-r (€£» ) && 
REIT'S)!.. 

[H3 3 *JWB«3E«»3era-r Uk&m&V2 
1) «S3t3feS2:fi!*^ttOWpmro-7' (Newport 
Green) fcH«Lfc8**ij*tBre**. 
[04 ] *^c0ffi^7trD-7' (ft^-W) CO^ 
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F?-A(##) 2G042 AA01 BC11 CA10 CB10 DA06 

DA08 FA06 FA11 
2G045 AA24 AA25 BB25 BB60 CB01 

DB12 FA11 FB07 FB12 GC15 
2G054 AA08 AB07 CA10 EA03 EA06 

GA04 GB04 GB05 
4C063 AA01 BB06 CC59 CC67 CC79 

DD47 DD79 EE10 
4H048 AA01 AA03 AB92 VA67 VB10 



